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SECURING DEVICE FOR AN ENDOTRACHEAL TUBE 

I. T chnical Field 

This invention relates to a device for securing an endotracheal tube with respect 
to a patient's mouth while preventing occlusion of the endotracheal tube by the patient. 

II. Background Art 

Catheters are employed for many purposes to provide for passage of fluids, 
including gases, to and from the human body. One type of catheter is an endotracheal 
tube, which is adapted to be inserted through the oral cavity of a patient and into the 
trachea to provide for the supply of fluids to the body, for the monitoring of internal 
conditions in the body and to provide for removal of secretions from within the body. 

It is desirable .to secure the endotracheal tube in place within the patient to 
prevent it from being inadvertently mainstem intubated (advanced into the patient) or 
extubated (retracted (or removed) from the patient's mouth) after it has been properly 
positioned; however, it is difficult to properly secure an endotracheal tube to a patients 
face to prevent these events. Neck straps are effective for holding endotracheal tubes, 
but the neck straps can often hinder jugular venous flow or impede line placement 
within the patient. Tapes and adhesives are ineffective routinely, because of the 
presence of facial hair, dirt, blood, debris, perspiration, excessive soft tissue or facial 
trauma. 

Another problem is that the endotracheal tube is usually relatively easy to 
deform and passes between the patient's teeth if inserted orally, it is desirable to 
prevent the lumen of the endotracheal tube from being occluded by a patient's teeth 
when the patient attempts to bite down. Occlusion of the endotracheal tube can lead 
to, for example, hypoxia, hypercarabia, a negative pressure pulmonary edema, or other 
similar conditions. The various discussed restraining approaches are ineffective in 
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protecting against possible occlusion of the endotracheal tube. Bite blocks can be 
effective in keeping a patient's jaw open and thus prevent the teeth from clamping 
down on the endotracheal tube. The problem is that the bite block is yet another piece 
of equipment that may be inserted into the patient's mouth along with other medical 
apparatuses including, for example, multiple hoses/tubes and pulse oximeter sensors. 

Notwithstanding the present methods and ways, a need still exists for a better 
way to secure an endotracheal tube in a patient while avoiding the above-discussed 
problems. 

III. Disclosure of the Invention 

The present invention preferably provides a securing device for an endotracheal 
tube that can secure the endotracheal tube to a patient but at the same time permits 
the position of the endotracheal tube with respect to the patient to be readily adjusted 
by a medical professional. 

The present invention also preferably provides a securing device that prevents 
occlusion of an endotracheal tube by a patient's teeth. 

According to one aspect of the present invention, a securing device for an 
endotracheal tube preferably includes a shield for installation on an exterior of a 
patient's mouth and a clamp mounted on the shield. The shield preferably has an 
opening through which the endotracheal tube passes. The clamp preferably has an 
open position, which permits the position of the endotracheal tube passing through the 
shield opening to be adjusted, and a closed position, which immobilizes the 
endotracheal tube passing through the shield opening without occluding the 
endotracheal tube. The securing device may also include a bite block for insertion 
between a patient's teeth to prevent occlusion of the endotracheal tube passing 
through the opening in the shield by a patient's teeth. 
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A securing device according to the present invention may be used with any type 
of endotracheal tube, which needs to be inserted into a patient's airway via the mouth, 
such as a respiratory tube, a laryngeal mask, or when a Combitube intubation occurs. 
The securing device can be used in any setting in which it is desired to secure the 
endotracheal tube, such as in an operating room, an intensive care unit, or in the field. 

An objective of the invention is to maintain an endotracheal tube at a constant 
depth within the patient. 

Another objective of the invention is to prevent an endotracheal tube from being 
occluded by the patient's teeth. 

Another objective of the invention is to take up as little mouth space to allow for 
the insertion of additional medical instruments as may be found to be necessary by the 
treating medical professional(s). 

Another objective of the invention is to provide a device that is easy to use for 
medical professionals. 

A further objective of the invention is to provide a device that can be used in the 
operating room, the intensive care unit (ICU), the emergency room, or the field in any 
situation that requires a quick, easy, and reliable means of securing an endotracheal 
tube or a catheter inserted in the patient's mouth. 

An advantage of the invention is that it securely holds an endotracheal tube at a 
constant depth within the patient once set. 

Another advantage of the invention is the prevention of occlusion of an inserted 
endotracheal tube in a patient. 

Another advantage of the invention is that it is easy to use during the initial 
insertion of an endotracheal tube, any adjustment of the depth within the patient of the 
endotracheal tube, and the removal of the endotracheal tube. 
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Another advantage of the invention is that it leaves space for the insertion of 
additional medical instruments into the patient's mouth and/or nose. 

Another advantage of the invention is that it can still work when debris, blood, 
facial hair, dirt, perspiration, excessive soft tissue and facial trauma are present in the 
vicinity and even within the oral cavity. 

A further advantage of the invention is that an endotracheal tube is protected 
from occlusion resulting from forces being applied to it by the patient's jaw and teeth. 

A further advantage of the invention is the minimization and elimination of the 
likelihood of inadvertent extubation or mainstem intubation. 

Further features and advantages of the present invention, as well as the 
structure and operation of various embodiments of the present invention, are described 
in detail below with reference to the accompanying drawings. Given the following 
enabling description of the drawings, the apparatus and the method should become 
evident to a person of ordinary skill in the art. 
IV. Brief Description of the Drawings 

The use of cross-hatching within these drawings should not be interpreted as a 
limitation on the potential materials used for construction of the device. Like reference 
numerals in the figures represent and refer to the same element or function. 

Figure 1 illustrates a front view of a preferred embodiment of a securing device 
according to the present invention with a clamp of the securing device in a closed 
position. 

Figure 2 depicts a front view of the embodiment of Figure 1 with the clamp in an 
open position. Figure 2 also illustrates an alternative embodiment of the invention. 
Figure 3 illustrates a side cross-section view of the embodiment of Figure 1 . 
Figure 4 depicts a rear view of the embodiment of Figure 1 . 
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Figure 5 illustrates an alternative embodiment of the invention. 

Figures 6(a)-(b) depict another alternative embodiment of the invention. 
V. Best Mod s for Carrying Out the D scrib d Embodim nts 

Figures 1-4 illustrate a preferred embodiment of a securing device according to 
the present invention. The illustrated embodiment is intended for use with an 
endotracheal tube, more specifically it may be employed with respiratory tubes. 

The illustrated securing device preferably includes a shield 10 positioned on an 
exterior of a patient's mouth. The shield 10 preferably has an opening 1 1 for receiving 
an endotracheal tube 40 such as a respiratory tube (shown in phantom in Figure 3). 
The securing device also preferably includes a clamp 20 (preferably a spring-loaded C- 
clamp) mounted on one side of the shield 10 for releasably restraining the endotracheal 
tube 40 with respect to the shield 10. The securing device may also include a bite 
block 30 disposed on the opposite side of the shield 10 from the clamp 20 for 
protecting the endotracheal tube 40 passing through the securing device from 
occlusion by a patient's teeth. 

. The shield 10 can be any member having outer dimensions large enough to 
prevent the shield 10 from readily entering a patient's mouth. Thus, preventing the 
endotracheal tube 40 to which the shield 10 is attached from being inadvertently 
advanced into a patient's mouth after it has been properly positioned in the patient's 
airway. The shape of the shield 10 is not critical. The shield 10 preferably is a plate- 
like member with a thickness that is small relative to its height and width. The shield 10 
preferably has an oblong shape with a height that is larger than the height of the 
opening defined by a patient's lips when the mouth is wide open. Preferably, the shield 
10 has a width that is smaller than its height to enable tubes other than the 
endotracheal tube 40 (such as oral gastric tubes, an esophageal stethoscope, or pulse 
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oximeter sensors) to be inserted into the sides of a patient's mouth adjoining the 
widthwise sides of the shield 10. 

An opening 1 1 for receiving the endotracheal tube 40 is formed through the 
thickness of the shield 10. The opening 1 1 preferably has a diameter that is sufficiently 
large that the endotracheal tube 40 can easily pass through it. More preferably, the 
opening 1 1 allows the position of the endotracheal tube 40 with respect to the shield 10 
to be adjusted without the exertion of much force. For example, the endotracheal tube 
40 may fit loosely inside the opening 1 1 . 

The clamp 20 preferably is used to releasably secure the endotracheal tube 40 
to the shield 10. The clamp 20 preferably has a closed position, shown in Figure 1, 
and an open position, shown in Figure 2. Preferably when the clamp 20 is open, the 
attached endotracheal tube 40 can freely move in its longitudinal direction with respect 
to the shield 10 to enable the depth in the patient of the endotracheal tube 40 to be 
adjusted. Preferably when the clamp 20 is closed, the clamp 20 engages the 
endotracheal tube 40 sufficiently tight to resist movement of the endotracheal tube 40 
in its longitudinal direction with respect to the shield 10 without occluding the 
endotracheal tube 40. This function of the clamp 20 can be accomplished by a variety 
of structures. 

The clamp 20 preferably includes first and second jaws 21, 22 pivotally 
connected to each other at a pivot point 23 and biased towards the closed position of 
the clamp 20 by a spring 26. The clamp 20 preferably is opened against the force of 
the spring 26 by squeezing the two levers (or handles) 24 towards each other, each of 
the levers 24 preferably being connected to one of the jaws 21 , 22. Alternatively, the 
levers 24 and jaws 21, 22 may have a scissor arrangement that includes an 
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elastic/spring force mechanism (such as a rubber band or a spring) to hold the levers 
24 together with a force is desirable to be included. 

When the clamp 20 is in the closed position, the two jaws 21, 22 preferably 
define an opening sized to enable the jaws 21, 22 to frictionally engage the outer 
surface of the endotracheal tube 40 without occluding the endotracheal tube 40. The 
radial inner surfaces 21 2, 222 of the jaws 21 , 22, which contact the outer surface of the 
endotracheal tube 40, may be formed so as to have a high coefficient of friction with 
respect to the outer surface of the endotracheal tube 40. For example, they may be 
formed of or lined with a material having a high coefficient of friction with respect to the 
endotracheal tube 40 (such as rubber). Another example is that the radial inner 
surfaces 212, 222 of the jaws 21, 22 may be formed with protuberances, bumps, 
ridges, grooves, or other surface irregularities to improve their grip with respect to the 
endotracheal tube 40. 

The jaws 21, 22 may both be movable with respect to the shield 10, or one of 
the jaws may be immobilized and the other movable to open and close the clamp 20. 
In the illustrated embodiment, the second (or lower) jaw 22 is maintained stationary 
with respect to the shield 10, while the first jaw 21 is movable. In the figures, the 
securing device is positioned with the movable jaw (the first jaw 21) above the 
stationary jaw (the second jaw 22), but the positions of the jaws 21, 22 may be 
reversed. 

The clamp 20 is not restricted to one having pivotable jaws. For example, it may 
have jaws that translate rather than rotate with respect to each other to open and close 
the clamp 20. Alternatively, the clamp 20 may be replaced with a balloon structure. 

The bite block 30 can be any member which can prevent the patient from 
occluding the endotracheal tube 40 passing through the shield 10 by biting the 
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endotracheal tube 40. Since the patient's teeth will typically be able to exert a force on 
the endotracheal tube 40 only in a limited direction, the bite block 30 need not extend 
around the entire periphery of the endotracheal tube 40. However, from the 
standpoints of ease of manufacture and strength, it is frequently convenient if the bite 
block 30 is a tubular member that completely surrounds the endotracheal tube 40. The 
illustrated bite block 30 is a body of revolution having a straight longitudinal bore 31 at 
its axial center which is aligned with the opening 11 in the shield 10. The distal end of 
the bite block 30 may have an enlarged portion such as an annular flange 32 to help 
retain the patient's incisors on the bite block 30 between the right side of the flange 32 
and the shield 10. 

An alternative embodiment of the invention includes a bite block with a flatten 
bottom surface and flatten top surface to provide rotational stability to the device 
particularly if there is nothing securing the device to the patient's head. A further 
alternative structure for the bite block is to have it be two vertical walls with space 
sufficient between the walls for the inserted endotracheal tube to pass through. 

Another alternative embodiment is for the shield 10 to have a cutout 14 at the 
top so that the patient's nose will not be covered. A further alternative is for the shield 
10 to have one or more cutouts, slots, or holes 15 of sufficient size and shape to allow 
additional tubes access to the oral cavity as illustrated, for example, in Figure 5. 

Yet another alternative embodiment is to add a structure to the shield 10 such 
that it can be secured to a patient's head. The shield 10 illustrated in Figure 2 includes 
a pair of handles (or eyelets) 12 on its opposite widthwise sides, each of which can be 
connected to an end of a strap 13. The strap 13 preferably is selected from an elastic 
band, a string, Velcro, rubber, or similar member which preferably passes around the 
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back of the patient's head to hold the shield 10 in position and prevent inadvertent 
withdrawal of the securing device from the patient's mouth. 

A further alternative embodiment includes an additional clamp to hold a second 
endotracheal tube as illustrated in Figure 6(a). This additional clamp may be 
incorporated into the clamp 20 by providing a second hump to both jaws 21, 22 to form 
a second opening 11' through the shield 10. Alternatively, the additional clamp may be 
a separate clamp 20* identical to the clamp 20, but possibly for its inner diameter as 
illustrated in Figure 6(b). This separation of the two clamps allows for independent 
operation of the two clamps. Under either of these two alternative embodiments, the 
bite block 30 may be of sufficient size to include two bores 31, one each for each 
respective endotracheal tube inserted through the respective clamp. 
VI. Industrial Applicability 

The securing device may be made of a variety of materials, including both 
metals and plastics. It may be convenient if the shield 10 is made of a see-through 
material, such as a transparent plastic, to enable a patient's mouth and nostrils to be 
readily observed during use of the securing device to check for obstructions or 
contamination. The shield 10 and the bite block 20 more preferably are made of at 
least one of the following: polypropylene, polyvinyl chloride, silicones, epoxies, 
polyester, thermoplastics, rubber, similar flexible material, etc. More particularly the 
shield 10 may be made of same material used to manufacture pacifier shields. The 
different* components of the securing device may be separately formed and then 
secured to each other, or a plurality of the components may be integrally formed with 
one another. 

One possible manufacturing process to build the devices is as follows. In the 
embodiments illustrated in Figures 1-5, the shield 10 and the bite block 30 are 
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integrally formed with one another preferably using a plastic molding process. The 
jaws 21 , 22 are formed separately from the shield 10 and the bite block 30. One way 
to attach the clamp 20 to the shield 10 is to insert the second jaw 22 into the mold used 
to form the shield 10 and the bite block 30 so that the shield 10 is partially molded 
around the second jaw 22. Depending upon the materials of which these components 
are made, it is also possible to integrally form one of the jaws 21 , 22 with the shield 10. 
Any other desired manner of securing the second jaw 22 to the shield 10 can also be 
used. 

The securing device can be installed on the endotracheal tube 40 either before 
or after intubation. In one method of using the securing device, prior to intubation, the 
securing device is slid over one end of the endotracheal tube 40 (such as the distal 
end) and is positioned on the endotracheal tube 40 adjoining the intraoral region of the 
tube 40 (the region which is disposed in a patient's mouth during use of the tube 40) or 
between the intraoral region and the proximal end of the tube 40. The distal end of the 
endotracheal tube 40 is then inserted into the patient's airway in a conventional 
manner. As the endotracheal tube 40 is being inserted into the patient's airway, the 
clamp 20 maintains the securing device at a fixed position on the endotracheal tube 40 
where it will not interfere with intubation. 

When the distal end has been properly positioned in the patient's airway, the 
clamp 20 is opened by squeezing the handles 24 towards each other, and the securing 
device is then slid along the length of the endotracheal tube 40 towards the patient's 
mouth until the bite block 30 is positioned between the patient's incisors and the shield 
10 is at a desired position relative to (such as touching) the patient's lips. The clamp 
20 is then allowed to close around the endotracheal tube 40, preventing relative 
movement of the endotracheal tube 40 and the securing device, and the shield 10 may 
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then be secured to the patient's head with the straps 13 if this structure is present. The 
endotracheal tube 40 is now immobilized in a desired position with respect to the 
patient. If it is desired to either insert the endotracheal tube 40 farther into or partially 
remove from the patient's airway, then the levers 24 on the clamp 20 can be squeezed 
to release the endotracheal tube 40. When the clamp 20 is open, the position of the 
endotracheal tube 40 in its longitudinal direction can be adjusted. 

A securing device according to the present invention is easy to use because a 
shield 10, a clamp 20 for resisting movement of a respiratory tube, and a bite block 30 
can be combined as one device. The clamp 20 can be operated with a single hand, so 
one person can readily adjust the securing device. Furthermore, the securing device is 
not compromised by facial hair, dirt, blood, debris, excessive soft tissue, or facial 
trauma. It is also more comfortable for a patient than the use of straps, tape, or 
adhesives to immobilize a respiratory tube with respect to a patient. 

Those skilled in the art will appreciate that various adaptations and modifications 
of the above-described devices and steps can be configured without departing from the 
scope and spirit of the their use in the method. Therefore, it is to be understood that, 
within the scope of the appended claims, the method may be practiced and arranged 
other than as specifically described herein. 
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What is claimed is: 

1 . A device for securing a tube to a patient comprising: 
a shield having an opening passing therethrough, and 

at least one clamp connected to said shield. 

2. The device as claimed in claim 1 , wherein said clamp includes a first jaw 
movable with respect to said shield between a first position and a second position. 

3. The device as claimed in claim 2, wherein said clamp further includes a 
second jaw opposing said first jaw, and said second jaw is secured to said shield. 

4. The device as claimed in claim 3, wherein said shield is partially molded 
around said second jaw. 

5. The device as claimed in claim 2, wherein said first jaw is pivotable 
between its first and second positions. 

6. The device as claimed in claim 2, wherein said first jaw is biased towards 
the second position. 

7. The device as claimed in claim 1, further comprising means for securing 
said shield to the patient. 



8. The device as claimed in claim 1 , further comprising a bite block mounted 
on said shield. 
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9. The device as claimed in claim 8, wherein said bite block is mounted on 
an opposite surface of said shield from said clamp. 

10. The device as claimed in claim 8, wherein said bite block is integrally 
formed with said shield. 

1 1 . The device as claimed in claim 8, wherein said clamp includes a first jaw, 
a second jaw, and a spring connecting said first jaw and said second jaw, and said 
second jaw is attached to said shield. 

12. A method of using an endotracheal tube comprising: 
attaching the device of claim 1 to the endotracheal tube; 
inserting the endotracheal tube into a patient's mouth; 

releasing the clamp of device 1 to slide the device of claim 1 towards the patient 
such that it is disposed along the endotracheal tube proximate to the patient's mouth; 
and 

grasping the endotracheal tube with the clamp of the device of claim 1 to resist 
movement of the endotracheal tube in its longitudinal direction with respect to the 
shield of the device of claim 1 . 

13. A device for securing a tube inserted in a patient's mouth comprising: 
a shield having an opening passing therethrough, 

at least one clamp connected to said shield, and 
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a bite block mounted on said shieJd, said bite block having an opening passing 
therethrough in communication with the opening of said shield. 



14. The device as claimed in claim 13, further comprising a strap, and 
wherein said shield further including a pair of eyelets on opposite edges of said 

shield, and 

said strap attaches to each of said eyelets. 

15. The device as claimed in claim 13, wherein said clamp includes a first jaw 
and a second jaw. 

16. The device as claimed in claim 15, wherein said second jaw is attached 
to said shield. 

17. The device as claimed in claim 15, wherein said clamp further includes a 
spring connecting said first jaw and said second jaw. 

18. The device as claimed in claim 13, wherein said bite block includes an 
annular rim at the end spaced from said shield. 

1 9. A method of using an endotracheal tube comprising: 
attaching the device of claim 13 to the endotracheal tube; 
inserting the endotracheal tube into a patient's mouth; 
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releasing the clamp of device 13, to slide the device of claim 13 towards the 
patient such that it is disposed along the endotracheal tube proximate to the patient's 
mouth; and 

grasping the endotracheal tube with the clamp of the device of claim 13 to resist 
movement of the endotracheal tube in its longitudinal direction with respect to the 
shield of the device of claim 1 3. 

20. A device for securing an orally inserted tube at a particular depth within a 
patient comprising: 

means for preventing occlusion of the inserted tube, and 
means for maintaining a depth of the inserted tube. 

21. The device as claimed in claim 20, wherein said maintaining means 
includes 

means for holding the inserted tube, and 

means for resisting insertion of said device completely into the oral cavity of the 
patient. 

22. A device for securing a tube inserted in a patient's mouth consisting of: 
a shield having an opening passing therethrough, 

at least one clamp connected to said shield, and 

a bite block mounted on said shield, said bite block having an opening passing 
therethrough in communication with the opening of said shield. 
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